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Abstract

Nicotine, which is found in tobacco, is one of the most toxic of all known poisons. A 31-
year-old woman was brought to our emergency department 2 hours after ingesting a usually
fatal dose of a tobacco extract. Although gastric lavage was once commonly used to treat
poisoning cases of this type, lavage can lead to such complications as aspiration, hypoxia,
oropharyngeal and gastric trauma, and electrolyte disturbances. Recent guidelines have
suggested less-aggressive gastric-emptying procedures as initial treatments. Currently, there
are no absolute indications for gastric lavage use. The present patient had a history of
depressive episodes and had attempted suicide by ingesting an extract derived from 20
cigarettes mixed with alcohol. There was no evidence of vomiting or seizures occurring before
arrival of the ambulance. Physical examination revealed no signs of sweating, although the
patient appeared to be confused, which is often seen with nicotine intoxication. She admitted
using 2 kinds of cigarette, each of which typically contain 11.2 mg of nicotine. The patient’s
nicotine level was suspected to be higher than 40 to 60 mg, which is normally fatal. To
determine whether gastric lavage was indicated in this case, we performed ultrathin
transnasal esophagogastroduodenoscopy, which neither requires sedation nor compromises the
airways. Although 2 hours had passed since ingestion, the tobacco extract and food were
directly visualized within the stomach. Subsequently, gastric lavage was performed with 2,000
mL of water administered through a nasogastric tube. Ultrathin esophagogastroduodenoscopy
made it possible to directly observe the gastric lavage and to ensure the stomach contents had
been completely removed. No changes were noted in the vital signs, and no obstruction of the
airways was observed. The patient recovered quickly and was discharged the following day.
Ultrathin esophagogastroduodenoscopy helped determine the diagnosis and ensure that gastric
lavage had been performed without complications.
(J Nippon Med Sch 2013; 80: 307―311)
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Introduction

Because nicotine is one of the most lethal poisons
known to mankind, tobacco overdose can be life-
threatening. Manifestations of severe nicotine
poisoning can include dyspnea, cyanosis, and coma.
To prevent death in such cases, the nicotine must be
immediately removed. In a previously published
position statement1 on gastric lavage, gastric-
emptying procedures were examined. Because
lavage can lead to complications, such as aspiration,
hypoxia, oropharyngeal and gastric trauma, and
electrolyte disturbances, this paper suggested that
the initial treatment for acutely poisoned patients
should be less aggressive. Furthermore, it stated
that there are no absolute indications for gastric
lavage in poisoned patients.

In the present case, we ultimately decided
whether to perform gastric lavage by directly
observing the gastric contents with ultrathin
transnasal esophagogastroduodenoscopy (EGD). The
EGD procedure can be used without sedation and
does not pose a risk to the airways. As such, EGD
allowed gastric lavage to be performed safely in our
patient, who had ingested a usually fatal dose of
nicotine.

Case Report

A 31-year-old woman, a nonsmoker who had a
history of depressive episodes with psychotic
elements, attempted suicide by ingesting an extract
derived from 20 cigarettes mixed with alcohol. In
addition to the tobacco extract, she had also
ingested a small amount of antipsychotic
medications. Ninety minutes after ingestion, she
decided to call an ambulance. There was no
evidence of vomiting or seizures before the arrival
of the ambulance. When the ambulance arrived at
the patient’s home, she was conscious, although
slightly drowsy, and had a heart rate of 114 beats�
minutes and a blood pressure of 120�80 mm Hg.

Upon arrival at our emergency department, blood
pressure was 116�74 mm Hg, heart rate was 96
beats�minute, respiratory rate was 16 breaths�

minute, and temperature was 36.6℃. The oxygen
saturation was 100% on 100% O2, and the Glasgow
Coma Scale score was 15. Physical examination
revealed no signs of sweating, although she
appeared to be confused, which is often seen with
nicotine intoxication. In addition, she began to show
bradycardia. When questioned, the patient admitted
using both “Kent” and “Lucky Strike” cigarettes,
which typically contain 11.2 mg of nicotine per
cigarette. Although the dose of the antipsychotic
medication that she had ingested with the nicotine
extract was not fatal, the serum level of nicotine was
suspected to be higher than 40 to 60 mg, which is
normally fatal2.

To confirm the tobacco ingestion, we inserted a
nasogastric tube to aspirate the stomach contents.
The initial material recovered was a yellow-brown
liquid that appeared to contain tobacco. To
determine whether gastric lavage was indicated, we
performed ultrathin EGD, which can be performed
without sedation and without compromising the
airways. The patient provided consent before the
procedure. Nasal anesthesia was achieved by
inserting a catheter coated with 2% lidocaine and
1 : 5,000 epinephrine gel into the inferior nasal
meatus. After 5 minutes, the catheter was removed.
We then very slowly inserted the EGD, which was
also lubricated with 2% lidocaine gel, into the inferior
nasal meatus (Fig. 1).

Throughout the exam, the patient had no pain,
nausea, or vomiting. Nicotine and cotinine
concentrations in the serum, urine, and gastric
contents were analyzed with gas chromatography�
mass spectrometry in the Department of Legal
Medicine, Nippon Medical School. Although 2 hours
had passed since ingestion, we were able to directly
identify the tobacco extract and food in the stomach
(Fig. 2). Because we suspected a fatal dose of
nicotine remained within the stomach, we decided to
perform gastric lavage. Lavage was performed by
passing 2,000 mL of water through the nasogastric
tube until the tobacco extract had been completely
cleared from the stomach. Use of EGD made it
possible to closely observe the entire lavage
procedure. After completing gastric lavage but while
still closely observing the stomach, we then
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Fig.　1　During the procedure, the ultrathin EGD was inserted through the left 
nostril while the nasogastric tube was inserted into the stomach via the 
right nostril.

Fig.　2　The endoscopic image shows that both 
tobacco extract and food remain in the 
stomach.

administered a single dose of activated charcoal.
During the entire procedure, no changes were

noted in vital signs, and there were no complications
that posed a danger to the airways. After EGD, the
patient was kept under observation in the intensive
care unit. Because she remained asymptomatic, she
was discharged the following day.

Discussion

Gastrointestinal decontamination (GID ) with
gastric lavage was previously commonly performed.
However, a position statement and a position paper3

concerning gastric lavage have stressed the need for
a much less aggressive gastric-emptying procedure
during initial evaluation and treatment4. Bailey has
proposed that patients be evaluated on the basis of a
gastrointestinal decontamination triangle5. In the
first step of this evaluation, whether the ingested
substance is likely to have any significant effects is
determined. In the second step, whether performing
GID is likely to affect the overall outcome is
determined. In the third and final step, whether
performing GID can harm the patient is considered.
With this 3-step evaluation, treatment decisions can
be made by assessing the risk of poisoning and the
immediate and long-term benefits and risks of the
decontamination procedure.

With this evaluation system, we examined the
present patient and determined whether gastric
lavage was needed. In Japan, the nicotine content of
single cigarette ranges from 6.9 to 23.9 mg. We
suspected that our patient had ingested more than
40 to 60 mg of nicotine, which is normally a fatal
dose. In most cases of tobacco ingestion, spontaneous
vomiting will usually remove most of the nicotine6.
The present patient, however, did not vomit.
Nicotine reaches a peak plasma concentration 1 hour
after oral administration7 and has a plasma half-life
of 100 to 150 minutes8. By the time our patient was
admitted to the emergency department, at least 2
hours had passed since she had ingested the tobacco
extract. Additionally, although the patient did not
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Table　1　Concentrations of nicotine and cotinine at 
admission in serum, urine, and gastric 
contents

Serum Urine Gastric
contents

Nicotine (μg/mL) 0.008 0.532 14.05
Cotinine (μg/mL) 0.902 0.316 1.2

exhibit dyspnea, cyanosis, or coma, all of which are
common in severe nicotine poisoning, the patient
began to have bradycardia. Thus, even though a
fatal dose of nicotine appeared not to have yet been
absorbed, these findings suggested that a fatal dose
could soon be absorbed.

Because nicotine is a weak base (pKa=8.0), it is
poorly absorbed from the stomach, and, therefore,
we felt that the peak serum concentration had yet
to be reached 180 minutes after ingestion. Several
factors, including a decreased metabolism due to diet
and individual genetic polymorphisms of the
CYP2A6 enzyme, can delay peak nicotine serum
concentrations9,10. As such, we were concerned that
the tobacco extract remaining in the stomach might
cause vital signs to deteriorate. Consequently, we
believed we must try to confirm the contents of the
stomach by inserting a nasogastric tube and then, if
necessary, aspirating the contents. Unfortunately,
even though we confirmed that tobacco extract
remained in the stomach, we could not determine
the exact quantity.

To further evaluate the gastric contents, we
performed ultrathin transnasal EGD. In the past,
evaluating the gastric contents has sometimes been
recommended when endoscopy is possible and can
provide diagnostic information11―14. A potential
complication of endoscopy is obstruction of the
airways. To avoid this complication, we decided to
perform ultrathin EGD, which can be performed
without sedation and without compromising the
airways. Furthermore, because the tobacco extract
was liquid, EGD could be used to establish a
diagnosis and to monitor subsequent gastric lavage.

Nicotine and cotinine concentrations in the serum,
urine, and gastric contents were analyzed with gas
chromatography�mass spectrometry in the
Department of Legal Medicine, Nippon Medical
School. Some of the nicotine in the stomach had
metabolized (Table 1) and had caused the cotinine
concentration to increase. Fortunately, because the
serum nicotine concentration had not reached a
critical level, the resulting cotinine levels were not
harmful. In addition, although 2 hours had passed
since the patient ingested the tobacco extract, no
nicotinic intoxication was observed, despite the

nicotine concentration in the gastric contents being
harmful.

The absorption of nicotine can easily be affected
by several factors, such as gastric pH and variations
in gastric juice15,16. In the present case, we thought
that antipsychotic medication, food, and alcohol
ingested by the patient in addition to the tobacco
extract had likely delayed absorption17. However,
because the nicotine concentration in the stomach
contents remained high, we were concerned that the
serum nicotine concentration might continue to
increase.

After considering all the factors and evaluating
the patient per Bailey’s gastrointestinal
decontamination triangle, we decided that further
intervention was necessary. In addition, because we
could still directly observe the stomach, we could
effectively and, more importantly, safely perform
gastric lavage. It should be noted that even though
our findings supported both the indication and the
effectiveness of gastric lavage in this case, none of
the clinical findings were absolute indications for
gastric lavage. However, our results do indicate that
ultrathin EGD is safe and can be performed without
obstructing the airways. Therefore, we were able to
effectively use EGD for both diagnosis and
subsequent gastric lavage treatment.

Conclusion

Ultrathin EGD is an effective diagnostic tool that
can also be used without complications during
gastric lavage treatment.
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